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A NEW UNIVERSAL IMPEDANCE BRIDGE 


Accuracy, versatility, and convenience 
arc combiiuHl to an unusual degree in the 
new General Radio Type ItioO-A Im¬ 
pedance Bridge. Succ(^or to the well- 
known and widely used Type (ioO-A,* the 
new bridge incor|X)rates the many dc*- 
sirable features of its predecessor, plus 
a host of improvements that contribute 
greatly to its accuracy and ojx^rating 
convenience. 

The older bridge has long been a 
standard fixture in laboratories, plants, 
and schools. Rugged and relial)le, it is 
undoubtedly the best-known instrument 
in General Radio's extensive line. Many 
of the early models arc still in use* — an 
example of the quality and long life of 
General Radio instruments — but tim(* 
has shown many improvements to be 
both practical and dcwiralde. These, 
together with several completely new 


features, make an impressive list of 
reasons why the new bridge is even 
more useful and reliable than its prede¬ 
cessor. 

Two of the improvements stand out 
in importance: 

(1) lncrease<l accuracy. Measurements 
of I) and Q can be made wit h an accuracy 

5%, which, together with the basic 
accuracy of 1% for /^, A, and (\ holds 
over the entire range of the bridge. 

(2) The patented Orthonull feature, 
which eliminates sliding balances, per¬ 
mitting the measurement of low-Q in¬ 
ductors and high-/> capacitors. 

Two completely new features con¬ 
tribute greatly to convenience in use 
and portability: 

(3) Unique cabinet, which allows the 
bridge piuiel to be tilted and held at any 
convenient angle and which, when 


>Robert F. Kidd, "The 
Convenient Meuaure- 
ineni of R, L, and C," 
General Radio Expert- 
menter, Vol. 7, Noa. 11 
and 12, April-May, 
1933. 


Figure 1. Panel view 
of the Type 1650-A 
Impedance Bridge. 
Note the many new 
features: Orthonull; 
built-in generator and 
detector; single 0-Q 
dial; single pair of 
UNKNOWN terminals; 
bios terminals. For 
other external fea¬ 
tures, see cover. 
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riotstnl, ft»rms a prolcftivc cover and 
carrying ras<‘. 

(4) Completely transistorized genera¬ 
tor and detector. 

Still other improvements and exten¬ 
sions of original fealnrc*s include: 

(5) A single dial for all I) and Q riMid- 
in^s. 

(()) A single pair of terminals for all 
in(‘asurement^. 

(7) A full (kvade extension of the 
upper limit of li, L, and C measurement. 

(8) Increased upper fro<|uency limit 
(20 kc). 

(0) M(4er null indication for hoth ac 
and dc measurements, eliminating the 
ne«*d for earphones. 

(10) Huilt-in jjc^nerator and detector. 

(11) 'riie ability to measure 3-terminal 
comt)onents in the presence of large 
terminal capacitances. 

(12) Kxternally .siipplic*tl dc polarizing 
voltage or current can Ik* used. 

A m<»re detaih*<i discussion of these 
feat ni l's will help to emphasize their 
utility and desirability. 

THE BRIDGE CIRCUITS 

\\’hile specialized and unusual circuits 
often have advantages for singIe-purtM)se 
bridg<*s, no siitisfactory replacements 
have been fotind for the simph*. classical 
circuits in a general-purposi* bridge. 
Their accuracy and simplicity are difli- 
cult to surpass for direct mc*iisurementa 
of inductance, capacitance, storage fac¬ 
tor, dissipation factor, and both dc anil 
ac resistance. In this bridge, therefore, 
the well-known circuits an* used, but. in 
order to maintain the desinnl accuracy 


over wide ranges, several refinements 
have l>een intrinluceil. In addition, the 
so-ealleil sliiling balance, which has be<*n 
the main disadvantage of the chissic 
circuits wht*n usi'd to measure I) and Q 
din'ctly, has been eruninatf*d by tht* 
Orihonull feature. 

The several circuits are shown sche¬ 
matically in Figure 2. Note that a par- 
allel-<‘apacitance bridge is now includeil 
as well as the serii*s type; this makes 
possibh* not only the me:L‘<urement of 
parallel capacitance, but also the ex¬ 
tension of the range of accurate D meas¬ 
urements. 

Th(* range of m(*asurement of each 
bridge configuration has been extendiHl 
upward by one decade to give maximum 
limits of I (MM) microfarads, KMM) henrys, 
and 10 megohms. 

Careful compensation of phase angle 
in th<* bridge arms Iulh greatly improved 
the accuracy of I) and Q measurement ^ 
and has maile possible accurate measuri^ 
ments of L and C at fr(*(|uencies from 
20 f to 20 kc.’ 

Rc*sidual briilgi* errors have b(H*n 
greatly reduced; the limiting factors are 
the inductancij, resistance, and capaci¬ 
tance of thi* UNK.N'ow.v terminals them- 
8(*lves. Tlu*se are i*tjual to or less than 
the smalh'st measurable quant it u*s (one 
micromicrofarad, one microhenry, and 
one milliohm). 

STANDARDS AND COMPONENTS 

The standard capacitor is a O.l-af 
silveri'il-mica unit of General Radio ) 

manufacture. A shunt capacitance of 

*Witli cxtortwl KoUfnKor. 
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1(X)0 across this capacitor causes an 
^ error of only 1%, and, therefore, 3- 
terminal direct capacitances can be 
measuretl accurately' when the smaller 
of the stray terminal capacitances is 
well below this value. 

The fixeil resistoi*s are (Jeneral Radio 
precision, wirc‘-wound types except for 
the one m(*^:ohm ratio arm, which is a 
precision film unit, 'fhe phase angles of 
these ri'sistors are sufficiently small to 
permit ac resistance measurements on 
hiph valiMxl resistors. The varial)le re¬ 
sistors are CJeneral Radio potentiometers 
with exponential tapers and loRarithmic 
scales. The l)~Q potentiometer covers a 
total span of 54 db, which make's possible 
a wide ranj;e of measuremtait and ])ro- 
vides complete /) and coveriij?e at 
measurement frecjuencies down to KM) 
cycles and, with only a small ^ap in 
coverage, down to tiO cycles. 

^ GENERATOR AND DETECTOR 

The geiieraKir and detector are com¬ 
pletely transistorized, making possible 
the light w(*ight and low pf)wer con¬ 
sumption desirtnl in a portable instru¬ 
ment. The LC oscillaKir and the three- 
stage transistor amplilier draw a total 
current of less than 10 ma, which makes 
possible the long battery life with readily 
available “D” cells. For measurements 
on nonlinear elements, such as iron-conHl 
inductors, where t he applieil signal should 
be small, an oscillator level control is 
provid(*d. The amplifier, which has a 
voltage' gain of over 04 db, can l)e made 
selei'tiv'c at 1 kc with over 20 db second- 
haiTnonic rejection or fiat for measure¬ 
ments at other frtHiuencie's. The amplifier 
drives the i^anel meter to give a visual ac 
null indication so that headphones are 
^ not necessary, although tliey can be used 
if th'sired. A meter sensitivity control is 
also providwl. 



Figure 3. Block schematic of the bridge generotor and 
detector. External-generator connections are shown 
by dashed lines. 


The internal dc source is 6 volts. IVo- 
vision is made for the connection of 
external ac and dc sources. External ac 
generators can be connecKni to the 
bridge through the internal isolating 
transformer provided, thus ('tTectiv'ely 
eliminating the mejusurement errors that 
can rf'sult from g(*nerator-to-grouiuI ca¬ 
pacitances. 

Block schematics of the complete in¬ 
strument are giv'en in Figure 3. 

ORTHONULL 

Those who have tried to balance low- 
Q components on a conventional bridge 
hav’e experienccil the frustrating “slid¬ 
ing balance,*’ which is the slow balance 
convergence resulting from the inter- 
depend(*nce ladwi'en the two balance 
adjustments. This phenomenon makes 
balances teilious when Q is less than 2 
and virtually impossible when Q is less 
than li. 

“Sliding balance” occurs in any" bridge 
that measures impetlancein a nonorthog- 
onal coordinate system. Balances made 
with controls that l>alance inductance 
on one dial, for instance, and Q on an¬ 
other inherently slide, because reactance 
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1-1-r 


\ NO ORTMONULL 

\ / 

\ 


V 


WITH ORTHONULL 

1 : 


0-QUALITY FACTOR 

TOTAL NUMBER OF ADJUSTMENTS NECESSARY TO GET 
WITHIN 1% FOR A GIVEN Q. 

Figur« 4. Plot of total number of balances required to 
achieve final balance, with and without OrlhonuH, as 
a function of Q. 


(jctjfj) is a component in a C'artesian 
coordinate system while Q (=^) is a 
measure of an^le in a polar coordinate 
system, and they are consc^quently non- 
orthogonal.* 

To eliminate this dilfieulty, the Type 
1G50-A ImpfHlance Bridge is equippetl 
with an exclusive, patented feature, 
known as OrlhonuH* d'his name was 
chosen hetrause the null is obtained by 
balances which are ('ssentially oi thogo- 
nal and therefore converge rapidly. Or- 
tJionull gangs the two adjustments non- 
reciprocally in such a manner as to 
canct'l the f*lectrical interdependence, 
leaving the two adjustments iialepeiulent 
of one another. As a result the full Q 


range is useful and balances are easdy 
made. (This device will be described in 
detail in an early issue of the Expert- 
mcnicr.) Figure 4 shows a comparison 
of the number of successive l>alances 
required for low-Q measurements, with 
and without Orthomdl^ and is a striking 
illustration of the advantages of tlie 
OrlhonuH feature. 

MECHANICAL FEATURES 

Another novel development is the 
unique carrying case and tilting ar¬ 
rangement shown in Figure o. The cover 
may be latched closed to f(»rm a pro¬ 
tective cover for carrying or storage, it 
raa}’^ be latched with the l)ridge open, or 
it may be use<I as a support whi(;h allows 
the bridge tfi be tilted and operated at 
any convenient angl(\ This type of case 
approaches the ideal for portable in¬ 
struments. You will see it on other 
General Radio products in the future. ^ 

The panel controls (see Figure 1) are 
arranged for the convenience of the op- 
eratfir, and the terminals are placed for 
efficient use. The switching arrangement 
and panel engraving make the operation 
of the bridge self-explanatory to the user. 

APPLICATIONS 

The l)asic use of this type of bridge 
is in the everyday measurements of re- 

li. Ho»illi‘y,“ThoSric»nof of BiilancinK un Imp<Mlan>'C 
BriclRo." Journal uf th* Franklin V'ol, 228, No. 6, 

pp. 733-7.V4; IV ornluT. I03ft. 

♦r. S Patetit No. 2,872,G3». 


Figurs 5a (Left). Bridge cabinet when closed is an easily carried, protective case. Figure 5b (Center). Bridge, when 
cabinet is opened, can be used with panel vertical or, as shown in Figure 5c {right), tilted at any desired angle. 
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si.stors. capacitors, and inductors, and 
for lids application the wide range's, 
efficient layout, and uniform accuracy 
of the Typk KioO-A Impedance Hridge 
are important. 

These same features, however, make 
possible additional t>’pcs of measure¬ 
ment that illustrate the inherent versa¬ 
tility of the bridge. 

Frequency Characteristics — The 
wide frecpiency respon.sci facilitates 
studies of the variations in comiKjuent 
parameters over the entire audio-fn'- 
queiicy range. An example of this is 
shown in Figure (i. The re<*omm(»nded 
extenial source for these measur('ment.s 
is the Tvpk 121()-C Unit R-C Oscillator. 

DC Bias — Panel terminals are pro- 
vidwl for the application of a dc [ndariz- 
ing voltage to tin* element under mc^jus- 
urement. Up to tJOO volts of dc bias 
voltage can be applied to a capaedtor 
iK'ing measured on any of the bridge 
range's. DC current can be supplied to 
inductors or resistors by either of two 
methods. One permits currents ranging 
from lot) rna forO.Ol olimorO.Ol henry to 
O.o ma for one me'gohm or om* Inairy; the' 
other p(*rmits40maunder any conditions. 

Voltage Coefficients — DC bias makes 
im.ssible t.hi'stuely of the variation in the 
capa<dtanc<*s of a ceramic or el(H*t roly tic 
capacitor as a function of voltage* as 
shown in Figure 7. In measurements e>f 
this sort the very low value's e)f dissipa- 
tiem facteir which can be mejLsure*el 
gre'atly extend the field of applie*ations 
of the bridge. 



Figur* 7. M«aiur«d copocitonc* and distipoHon factor 
of a now oloctrolytic copocitor at a function of im> 
prottod dc voltogo at if it pattod to itt rotod voltogo, 
thon roturnod to xoro biat. 

Iron-Core Inductors — In the moas- 
uroinenl etf iron-cetreej e*e)ils, the ability 
te) adjust the geaierator vetltage and the 
high selee'tivity of the detectetr are use¬ 
ful in the me'asiirement of inductance as 
a function of vedtage*. The data thus 
obtaineel e-an lhi*n be extrapolatefl to 
ze'ro voltage t.f> determine the inductance 
at zero permeability. 

In such measurements as the determi¬ 
nation of inductance of a radio-frecpiency 
choke, which usually Iuls low f/s at 1 kc, 
the Orihoftnll mechanism makes po.ssible 
accurate measuremc'nts which otherwise 
would be impossible. 

Resistance —DC ri'sistances up to 
100 kilohms can be balancf^l with a pre*- 
cision of \%. .\bove this magnitude, an 
external dc source should be 1181*11 for 
maximum ])rei*ision. With an external 
source, measurements can be ma<le with 
standard ElA test voltages over most of 
the resistance range. Alternatively, the 
resistance at 1 kc can bo measured. The 


Figur# 6. Plots of co> 
pacitonco vs. fro> 
quancy for thraa typas 
of capacitors, os maas* 
urad on tha Typa 
1650-A Impadanca 
Bridga. Tha 1210.C 
Unit R>C Oscillator 
was thaaxtarnal. vari* 
abla-fraquancy gan- 
arotor. 
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Figure 8. View of the Type 1650-P1 Teit Jig. 

greater sensitivity available for the ac 
measurement permits higher resistance 
magnitudes to be measurcHl with the 
internal l-kc generator. For most t^^pes 
of rc»sistors, there is no appreciable difTer- 
ence l>etween de and l-kc values. With 
an external a<‘ gen(*rator, the behavior of 
resistive elements that vary with fre¬ 
quency can bestudicfl. If an appreciable 
reactance is associatwl with th(* a<’ re¬ 
sistance, it can usually be (!ancelle{l by 
an external capacitor. 

The rm>nant fretjuency of tuiKni cir¬ 
cuits can also be determined through 
the measurement (if ac resistances over 
a range of fri^quencies (up to alwjut 5 kc) 
supplicsl by an external oscillator. 

AC resistance measurements with dc 
bias can Ik* uschI to study the <*haracter- 
istics of di(Mles, varistors, thermistors, 
and other nonlinear r(*sistive elements. 

3-Terminal Capacitors — As previ¬ 
ously mentioncfl, the high capacitance 
of the standard capacitor makes possible 
the measur(*ment of direct capacitance 
ev(*n when the associated terminal ca¬ 
pacitances are of considerable magni¬ 
tude. One of the terminal c-apacitances 
apj>i*ars across the detc'ctor and has no 
efftH’t ujion the measurement. The other 
appears across the standard captwitor. 
Here, a terminal capacitance of KHK) 
gfif prinluces an error of oidy 1% in the 
capacitance measurement. Thus the 
measurement of shieldfHl 3-terminal 
components and of remote capacitances 


with shielded k»a*ls is quite fetusible. In 
the latter class Is the measurement of ^ 
elements in conditioning chambers; in 
this application small changes can be 
deU‘rmined to a degree of accuracy 
limited only by the resolution of the 
dial scales. 

Limit Testing — A test jig. Type ItioO- 
Pl. facilitates the routine t4*sting of 
identical components. The 8<»nsitivity of 
the bridge can be set to give a conven¬ 
iently read deflection of the null indi¬ 
cator for any given tolerance. 

ACKNOWLEDGMENTS 

The well-integrated electrical and m<*- 
chanical design of this bridge is the re¬ 
sult of tin* combined (*ITorls of many 
individuals. Every effort has b(K»n made 
to produce an accurate, convenient, flex¬ 
ible, mid attractive instrument. Par- 


Figure 9. Bridge with Test Jig connected. 
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Figur* 11. BHdg« in us« for 3-torminol mooturomnntt 
of tompln in conditioning chombor. 


tieular cmlit should go to II. C. Lil th*- 
john for dovoloping the tiltinp: case; to(J. 
.\. (Memow for working out the in<*chan- 
ic8 of the Orthonull mei*hanism; to H. 
O. Sterling and G. C. Oliver for layout; 
and to R. G. Fulks for helping with the 



Figure 10. With the Te«l Jig, ot shown horo, the bridge 
con be set up for go-no>go testing to preset limits. 


testing. The instrument also embodies 
the suggestions of D. H. Sinclair, I. G. 
Easton, and R. .\. ScKlerinan, all of 
whom followetl the project with interest 
and enthusiasm. 

— He.n’ry P. Hall 


SPECIFICATIONS 


Ranges: 

1 mil to 10 Mu, 8 rang«»H, nc or dr 
Cjipm’iUincp. 1 to lOOOpf, 7 raoRi'H, Sfrics 
or PrtndU’l 

Imlurtiincp, 1 ph to 1000 h, 7 ningcH, SorioH 
or Punillt‘1 

D (of Horirs cnparitancc), 0.001 to 1 iit 1 kr 
1) (of [KiniUrl rapiieitttnfp), 0.1 to 50 at Ikr 
(Cs - Cp within 1% if D <0.0 
Q (of Horirs indiirtanro), 0.02 to 10 at 1 ko 
Q 0>f parallrl indurtanco), 1 to 1000 at 1 kr 
<l4$ » Lp within 1% if Q> 10) 

Accuracy: 

IlpsiHtiUtPP*, 1% dr 1 niO (Ri'sidunl Hot 

1 nut) 

Capacitanre, dt \% db asf f^RosiduaJ C •» 
0.5 p^f) 

Indurtaiuf, d: 1% d= Iph (RoHidiml L 
<0.2 ah) 

!) db 5% d: .001 at 1 kc or lowrr 
1 /Q, d: 5% dr .001 at 1 kr or lower 
Frequency Range: (1 kc .supplied internally) 

1 % accuracy for L and C, 10 c to 20 kc; 
for R, 10 0 to 50 kc. 

(D and Q rangi‘s are functions of fn*quency.) 


Internal Oscillator Frequency ft 1 kc dr 2%. 
Internal Detector: Rewpoiiw, flat or selective at 1 
kc;sensitivity control pnivided. 

Internal DC Supply: 0 V, 00 ina IIUIX. 

Power Supply: 4 “D" cells, supplied. Current 
dniin (ac measurennMiU) 10 ina. 

DC Polarization: 000 Volts may be applied ffrom 
external «)uree) for «‘ries tMipacitiuice nn*:wun»- 
ments. 

Accessories Supplied: One TyPK 274-MB Double 
PIUR. 

Other Accessories Available: TyPK 1050-Pl Test 
Jig. 

Other Accessories Required: None. P^Jirphones 
may be uwtl wlM‘n‘ high precisij>ii is rtHiuirerl 
at the extn*mf»s of the bridge* ranges. 

Mounting: Aluminum eahiiu*t, with captive 
(rover. 

Dimensions: 7^ X 12^ X 121^ inches including 
handle. 

Weight: 17 pOUnd.H. 


Type Code Word Price 

16SO-A I Impedance Bridget. | BATON | $440.00 

lU. S Pntem No 2.872.G39. 

^External DC Supply r*Hjuired for 1*}, acrurapy above 100 kO. 

'^External ac and do aources can also bo uaod. 
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TYPE 1650- 

This test-jig adaptor provides a way 
to connect components quickly to a pair 
of terminals which can be placed on the 
bench directly in front of the operator. 
Thus the test jig and 1G50-A Bridge 
make a rapid and efficient component 
sorting device when the panel meter of 
the KioO-A is used as a limit indicator. 

The test jig makes a thrcM'-terminal 
connection to the bridge, so that the 


PI TEST JIG 

residual zero capacitance is negligible. 
The lead resistance (0.08 ohm total) has 
effect only when very low impedances 
are measured, and the lead capacitance 
affects only the measurement of the Q of 
inductors, introducing a small error in 

D (or q) of less than 0.007. 

Type Code Word Price 

1650-PI I Test Jig.| LOCAL | $19.00 


TYPE 1205-B ADJUSTABLE REGULATED 
POWER SUPPLY 


A new idea in voltage regulation has 
made possible the high efficiency of the 
Type 1205-3 Adjustable Regulated 
Power Supply. This new instrument, 
which delivers 120 watts, has an over-all 
volume of less than H that of conven¬ 
tional supplies. 


The features of the series regulator 
and the controlled rectifier are com¬ 
bined in this instrument. The fast-acting 
series regulator provides a low output 
impe<lance over a wide bandwidth, while 
the high-efficiency controlle<l rectifier 
maintains constant voltage drop across 
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tho series regulator. Thus the series 
regulator always operates at t he optimum 
opt*ratiiig i)oiut, aiul the power ilissipa- 
ticiu is held to tlie same minimum value 
regardless of the output voltage setting 
or of line voltage variations, Further- 
mon*, the regulator performance is the 
same at any output voltage from 0 to 
m) volts. 

A pair of tliyratrons is used as a high- 
efliciency full-wave r(*ctifier. C'ontrol is 
obtained hy variation of the thyralron 
bias through a dc feedback path (Fig¬ 
ure 2) from the regulated output to the 
thyratron grids. Superimposi*d on this 
dc feedbju'k voltagt* is an ac biius voltage, 
phase shifteil (M)® with n^pect to the 
thyratron plate voltage, to |)rovide 
smooth contnil of the thyratron firing 
angle. Tlie dc fetniback path includes a 
voltage sour(‘e which determines the 
voltage ilrop aia’oss the series regulator. 
.\ny variation in the voltage drop across 
the series regulator changes the thyra¬ 
tron bias anti therefore the firing angle, 
'fhe change in tiring angle varies the 
voltage a|)plied |,o the st^ri€*s tul>e to 
maintain constant drop across it. 

'fhe serli^s n‘gulator uses a dift'erential 



Figure 2. Block cchemotic of the power supply. 


cascode amplifier for low drift and high 
gain. A cathode* follower between the 
high-impetlance cascode amplifier and 
the grids of the series tubes increases the 
baiulwidth and improves the transient 
response of the regulator. Positive feed¬ 
back within the over-all negative feetl- 
back loops is useii to provide infinite 
amplifier gain and, therefore, essentially 
zero output impedance. To assure sta¬ 
bility, the positive feedback is effective 
only at low frequencies. An oil capacitor 
across the regulated output terminals 
maintains the low output impedance at 
frequencies beyond the bandwidth of 
the amplifier. 

E.xcellent regulation, high output, and 
low hum level make this pow'er supply 
suitable for the most exacting applica¬ 
tions. 


SPECIFICATIONS 


DC Output Voltage: 0 to 300 volt.s, continuously 
adjastablc nt 2t¥1 nia, max 

Reguiotion: No load to full load, 0.1 volt , 0.75 
volt rlianpc for dr 10^',’ (iiatigtMU lino voltage. 

120-Cycla Ripple: 1 inillivoll. 

Internal Impedance; .\pproxiinatoly 0.3 11 
(3 /ih in fmrallol with 4 /if*- 

Regulated Bias Voltage: —150 volts, do, fixoti at 
5 nui, max. 


Regulation: No h»ad to full load, 0.5 Volt db 10'^ 
lint*-voltago ohiuigc, 2 volts. Unn^gulated AC 
Voltage; 2 circuits, 0.3 volta at 5a. 

Meter Accuracy: Voltage, 2%; curnMit, 

Input: 105 to 125 volts, 00 c, 250 w'atts. 

Tube Complement: 2-tjAV5-GA, 2-5727, I-r2AT7. 
I-0AN8. l-0ri2<». 1-5651, 1-6HZ7. 

Dimensions: Paiu'l. (width) X (height) 5‘j 
inches; depth behind panel, 81-^ inche.s. 

Net Weight: 15 [>OUnds. 


Type Code IFord Price 

1205-B I Adjustable Regulated Power Supply. APPLY | $290.00 
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NEW SERVICE LABORATORY FOR NEW YORK 


A new service fa<Mlity has been es- 
tablisheil at (Uir Metropolitan New York 
()flice — 

Cleueral Kadio Company 
Broad Avenue at Linden 
Ridgefield. New Jersey 
Telephone: 

WHitney 3-3140 (New Jersey) 
worth 4-2722 (New York) 

'Fhe new service laboratory has com¬ 
plete facilities for the repair, recondi¬ 
tioning. and recall brat ion of CJeneral 
Radio products, (’ertification of (JR 


standards will also be handled. A stock 
of replacement parts will be available for 
those customers who wish to make their 
own repairs. Mr. Donald W. Brown, a 
factory-trained service engineer, is in 
charge of the new operation. 

(Jur customers in New York State, 
Northern New Jersey, and Southw(»8tern 
Connecticut an* jiskeii \n write the New 
York Office Service Department for in¬ 
structions when OR pHnlucts are to be 
returiHMl for calibration or repair. 'I'his 
oftice will also contimu* to provide these 
customers with apt)lication, engineering, 
anti commen'ial information. 


GENERAL RADIO AT THE IRE SHOW 

NEW YORK COLISEUM MARCH 23-26 ^ 


BOOTHS 3302-3312 


Set' the Typk IboD-.V Imp(»dance 
Bridge and the Typk. I20.VB Power 
Supj)ly at our booths, together with lo 

Graphic Level Recorder 
Pulse Generator 
Time-Delay Generator 
Sound-Level Meter 
Microwave Frequency Standard 
Dielectric Measuring Line 


other new instruments announced in 
1958 or .scIuhIuIotI for announcement in 
1959, including: 

Transfer Function and Immittance 
Bridge 

Vacuum-Tube Bridge 
Precision Inductance Bridge 
Low-Frequency, 3-Phase Oscillator 
W10 and W20 Variacs 
3-Terminal Capacitance Standards 


The Best Instrummnts in Bhcfronict 



General Radio Company 
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